NAMPT pathway is involved in the FOXO3a-mediated regulation of GADD45A expression.
Nicotinamide-phosphoribosyltransferase (NAMPT), induced under stress, converts nicotinamide (NA) to nicotinamide mononucleotide (NMN), which then reacts with ATP to regenerate NAD(+). Despite the pivotal role of NAD(+) in metabolic reactions, the molecular pathways triggered by the intracellular changes in NAD(+) level in cancer cells are largely unknown. Growth Arrest and DNA Damage-inducible Gene (GADD45A) is regulated by multiple cellular factors which play an important role in the control of cell-cycle checkpoint, DNA repair process and signal transduction. The present study was designed to assess the significance of intracellular NAD(+) levels on the regulation of GADD45A expression. The results of this study demonstrate an inverse relationship between NAMPT expression and the regulation of GADD45A gene. Thus, an overexpression of NAMPT led to a decreased expression of GADD45A, whereas, the inhibition of NAMPT by the known chemical inhibitor FK866 increased the expression of GADD45A in cells. Inhibition of SIRT1, an NAD(+)-dependent deacetylase, using shRNA also led to an increased expression of GADD45A gene. In further experiments we could show that the increased expression of GADD45A under the above experimental conditions, NAMPT inhibition by FK866, involves acetylation of FOXO3a, a member of the important family of forkhead (FOXO) proteins. This knowledge should contribute to our understanding of the role played by NAMPT and SIRT1 in the regulation of GADD45A expression by FOXO3a.